q Table 4 q Table 5 A comprehensive safety and managed care initiative was instituted in 1991 at a large self-insured medical center in an effort to reduce workers' compensation costs. It features an on-site case management team, a preferred provider organization, and safety engineering efforts and ergonomic controls used proactively to aggressively identify and abate workplace hazards. Two worker populations were followed up longitudinally for three years before and after the initiative. Costs incurred by each cohort were compared. A 50% reduction in total expenditures was seen in the managed care cohort. The hospital component of the system saw a decrease in compensation of 62% for temporary total disability and 38% for permanent partial disability. Medical expenditures decreased 50%. Dramatic reductions in costs are achievable, without compromising quality of care, when managed care principles and safety efforts are emphasized.
The costs associated with work-related illnesses and injuries increased dramatically from 1980 to 1990. Workers' compensation cash indemnity and medical benefit payments increased [1] [2] [3] [4] despite nationally declining prevalence rates of work disability.5 Self-insured plans saw increases in the direct cost of claims and related expenses, and local governments in rising insurance premiums.4 Indeed, from 1980 to 1990, the annual growth in average indemnity cost per lost time claim was 8%, increasing from approximately $4000 to over $9000, and the annual growth in average medical cost per lost time claim rose 12% from approximately $2000 to over $7000.6
There were concerted efforts in many states to address spiraling workers' compensation costs,3 and the use of costcontainment techniques increased steadily, especially since 1991.7 After nearly a decade of poor results, inroads into cost containment have been made. Since 1990, indemnity cost growth has been flat. The annual growth in average indemnity cost per lost time was less than 1% percent per year, while the average medical cost per lost time claim decelerated to only 4% growth per year.6 Although medical costs are significant, a large portion (35%-40%) of workers' compensation costs are for nonmedical benefits, namely, temporary total and permanent partial disability.8 Employers therefore have a large stake in preventing inappropriate diagnoses of work-relatedness than medical costs alone would suggest.8
Cost moderators include legislative efforts, rate relief, improved anti-fraud programs, systems reform, medical fee schedules, lower overall medical inflation, enhanced safety measures, improved case management, and the use of managed care programs.6 Employers are now responding with proactive measures, from prevention and preparedness plans to return-towork initiatives.7 Attempts at loss control activities such as safety engineering efforts and ergonomic controls have met with some success in reducing the incidence of injuries.2,9
Managed care strategies that have been used by group health insurance companies are now being adopted by both public and private employers as a means of controlling costs 4 and are increasingly being incorporated into the workers' compensation arena. The use of managed care in workers' compensation has increased by 150% since 1991.7 Seventy-five percent of employers who use health maintenance organizations, preferred provider organizations, or other managed care networks found them to be effective in controlling costs.7 In evaluating the effect of such managed care strategies, it is important to look not only at cost containment but also at quality of care, because while managed care has the potential to reduce costs in workers' compensation, few studies have evaluated its impact on quality of care. 9, 10 This study examines the effects of the introduction of the Johns Hopkins Workers' Compensation Managed Care Plan. The theory behind the plan is that high-quality medical care delivered in an efficient and timely manner will reduce the lost time associated with workplace injuries. This, combined with preventive measures such as ergonomic assessments and control premiums, will reduce work-related illnesses and injuries and the disability associated with them.
Bernacki et al described a three-year experience in which managed care techniques and preventive safety engineering and ergonomic controls were used to abate workplace hazards and prevent injuries.11 Here we describe the effects of this intervention by examining the experience of two cohorts over a six-year period: one cohort prior to the intervention and the other after the intervention, with each cohort being followed up for three years. The setting for this study is the Johns Hopkins Medical Institutions(JHMI), which includes the Johns Hopkins Hospital and the Johns Hopkins School of Medicine. The JHMI is covered by a self-insured workers' compensation plan. The plan is administered by the Department of Health, Safety, and the Environment, where all aspects of the claims process-including medical treatment and legal representation-are handled.
Methods and Materials

Study Population
The study population comprises all workers within these institutions covered by the workers' compensation plan who incurred a work-related injury or illness. The study involves two cohorts of workers, each followed up longitudinally for three years: the first from July 1, 1989, through June 30, 1992, and the second from July 1, 1992, through June 30, 1995. As a fiscal year starts July 1 of the previous year and ends June 30 of that year, the pre-initiative cohort of workers were injured in fiscal year 1990 and the post-initiative cohort of workers was injured in fiscal year 1993.
Worker's Compensation Management
This study examines the effects of a managed care intervention at the JHMI. The majority of its elements were in place by July 1, 1992 (start of fiscal year 1993). Prior to managed care, employees with work-related conditions reported to the Workers' Compensation Clinic (WCC) for treatment and evaluation. The clinic was staffed by a part-time occupational medicine physician and full-time occupational health nurses. Injured employees were managed by the WCC providers or by an outside physician of their choice. Specialty physician follow-up varied, and medical care was not administered via clinical timed protocols.
With managed care, workers are seen within 24 hours of injury by an on-site managed care team that consists of a full-time occupational medicine resident (25 hours per week), overseen by an occupational medicine attending physician, and by fulltime occupational health nurses. Specialty referral, if needed, is achieved within five days to a preferred provider organization (PPO) that was established solely for the purpose of managing these cases. It consists of selected members of the orthopedics, neurosurgery, and rehabilitation medicine departments, as well as the physical and occupational therapy departments. These specialists are all faculty members credentialed at Johns Hopkins Hospital. They see the patients within five days of injury if specialty care is needed. The WCC receives feedback within one week. The safety unit of the Department of Health, Safety, and the Environment aggressively investigates and abates workplace hazards relating to significant injuries to help prevent such injuries from occurring in the future.
The occupational medicine physician and nurses coordinate the entire process from accident prevention via job-site evaluations and ergonomic surveys to facilitate return to work. The on-site nurse case management team assesses, follows up, and monitors every case until closure is achieved. Patients may choose to stay within the system or go to an outside provider. Most choose to stay within the system. Work restrictions and modified duty are used liberally.
Further checks on the system include a multidisciplinary case management group consisting of a nurse case manager and primary care and specialty physicians who meet once per week. A workers' compensation claims management workshop (WC-CMW) chaired by the safety manager meets once per month to formulate plans for each employee who lost time secondary to an occupational injury, with emphasis on return to work as soon as possible. The WCCMW is made up of a nurse case manager, a human resource specialist, a JHWCP administrator, a safety professional, and an adjustor.
Data Collection and Analysis
All employees who had sustained a work-related injury or illness in fiscal year 1990 or 1993 that resulted in a filed workers' compensation claim were included. Annual compensation data were acquired from the Johns Hopkins self-insured workers' compensation program to obtain information on the number of claims for each year and financial cost of workers' compensation. The loss data were based on actual expenses paid for each fiscal year. Adjustments were not made for inflation. Costs incurred by each cohort were compared by percentage decreases.
Results
As seen in Table 1 , the largest component of the JHMI system is the Johns Hopkins School of Medicine, which has 54% of the workers. Johns Hopkins Hospital (JHH) has 28% of the workers. The rest of workers are drawn from other operations. Table 2 shows the expenditures incurred in fiscal years 1990 and 1993 for both JHMI and JHH. The reduction in expenditures is consistent for both cohorts in that there is approximately a 50% reduction for both. Although JHH carries only a quarter of the population at risk, it represents almost half of the workers' compensation costs.
[Help with image viewing] Table 3 depicts the costs of the various components of the system at JHH. The greatest decrease in costs is for temporary total disability, representing over half of the decrease. The next greatest decrease is in medical costs, which represent about one third, and permanent partial disability costs account for 19% of the decrease in costs.
[Help with image viewing] Table 4 depicts the costs of the various components of the system as a percent age of the total workers' compensation costs. Temporary total disability costs account for more of the total costs in the 1990 rather than the 1993 cohort. After managed care, permanent partial disability costs constitute a larger percentage of the total costs. Medical costs remain about the same. Other expenses, such as attorneys' fees and temporary partial disability costs, comprise a larger proportion of the whole, ranging from 3% to 7% of the costs, depending on the year. Table 5 shows the population size of the cohorts for both the hospital and the entire medical institution. The population size as well as the number of claims actually increase for the later 1993 cohort, yet expenditures decrease. 
Discussion
It is possible to reduce workers' compensation costs in this particular type of setting when managed care principles and ergonomic and safety issues are emphasized. The JHH data reveal that over 90% of the cost reduction comes from compensation for medical costs and temporary total and permanent partial disability. Reduction in lost-time (temporary total) injuries are probably due, in part, to improved quality of preventive efforts, such as exposure assessments and hazard abatement. Also, temporary total disability costs are a lesser percentage of the total costs in the 1993 cohort perhaps because more modified duty was made available. In the post-managed care cohort, costs for permanent partial disability constitute a larger piece of the pie. This may be because assessments of these costs are made more quickly after managed care. Also, permanent disability precludes one from modified duty. Medical expenditures remain at roughly the same percentage of total costs in both cohorts.
One noteworthy point is that JHH carries the burden of being the component of the health system with the highest cost (50%), despite having less than one third (28%) of the population of workers. This may be due to the nature of the work being done in this area of the organization. For example, nurses and nursing assistants who make up a large percentage of this population (34%) sustain a high proportion of musculoskeletal injuries. Back sprains account for up to 32% of expenses for all occupational injuries, although they may result in fewer lost days per episode than other injuries.11 On average, medical expenses represent 55% of total workers' compensation costs.2
Containing medical costs is not an end in itself. If cost containment adversely affects the quality of medical care, workers will be negatively affected, and the cost to the employers and insurers will increase as indemnity benefits rise to compensate for the consequences of diminished care.12 However, cost reduction does not necessarily mean compromised care. Although this study did not examine quality of care issues directly, and there is no evidence concerning the impact of various cost containment programs on quality of care, surrogates of good care can be examined. The quality of physicians on the preferred provider panel is quite high, as they are tertiary-care specialists credentialed at an academic medical center. Also, Maryland is a choice state, so employees can go out of the system if they so desire, yet most choose to follow up with the occupational medicine physician and the specialty referral group. Ninety-nine percent of employees choose to stay within the system. Indeed, a customer-satisfaction survey revealed that employees rated the Johns Hopkins Compensation network 20% better than the Johns Hopkins non-occupational services.9 It has been shown that patients who are able to choose providers are generally more satisfied with the care that they receive. There is also a decrease in disability duration, in which the number of temporary total days in hospital employees fell by over 50%. This may be related to both improved diagnosis and treatment.9
This study has some limitations, not the least of which is that it is an observational study and not one that is experimental in nature. This limits the conclusions that we can draw regarding cause and effect. Although a randomized control trial would have been the research design of choice, the nature of most workers' compensation populations prohibits randomized trials. Nonetheless, the historical cohort 13 approach has merit, in that all employees with work-related conditions are directed by their supervisors to report to the compensation clinic immediately for evaluation and treatment so that all injuries would be discovered. The data does suggest that real costs were reduced over the three-year period since the initiative was started.
The six-year study period offers opportunities for changes in work practices other than the those in the initiative under study. However, no other factors or interventions can be identified to account for these results. There was no significant change in the size of one department over another, nor was there a change in personnel recruiting, the size of the study population for both cohorts, job assignments, tasks, or in injury reporting and recording mechanisms. There are no marked difference in management policy besides this initiative or in workers' compensation awards for lost-time injuries to explain these findings. Indeed, losses for old claims are still high, probably because many employees are not receiving treatment in a managed care environment.14 Other limitations include the lack of a comparison group. There is no published database in Maryland that would allow comparison, nor are there other self-insured programs in Maryland that cover populations with similar classification codes. The numbers are not adjusted for inflation; if they were, the difference may be more dramatic.
Conclusions
In conclusion, the introduction of managed care can result in lower workers' compensation costs without necessarily compromising quality of care. Given that this study assesses only a three-year period, further observation and analysis need to be done in order to examine the long-term effects of these techniques. However, this study provides a foundation for further research.
The clinical segments of their training bring medical, nursing and dental students into direct contact with patients who may have infectious diseases. They perform or assist in a variety of invasive procedures, including taking blood samples, and often do laboratory work involving body fluids and specimens of urine and feces. They are usually free to wander about the facility, entering areas containing potential hazards often, since such hazards are rarely posted, without an awareness of their presence. They are usually supervised very loosely, if at all, while their instructors are often not very knowledgeable, or even interested, in matters of safety and health protection.
Volunteers are rarely permitted to participate in clinical care but they do have social contacts with patients and they usually have few restrictions with respect to areas of the facility they may visit.
Under normal circumstances, students and volunteers share with health care workers the risks of exposure to potentially harmful hazards. These risks are exacerbated at times of crisis and in emergencies when they step into or are ordered into the breech. Clearly, even though it may not be spelled out in laws and regulations or in organizational procedure manuals, they are more than entitled to the concern and protection extended to "regular" health care workers. 
